Background: Depression is the most common psychiatric disorder among elderly population in India, yet, it is commonly misdiagnosed and undertreated. The exact burden of depression among the elderly population in rural India was not known. Objectives: To study the magnitude of depression among the elderly masses in rural Maharashtra and to find its correlates. Material and Methods: This is a cross sectional study, carried out among the elderly (≥60 years) population of both sexes residing in the field practice area of the department of community medicine. Geriatric depression scale was used for screening depression among the study population. Data collection was completed within 2 months using convenience sampling. Ethical approval was taken before beginning the study. Magnitude was expressed in percentage along with its 95% confidence interval (CI). Univariate and multivariate logistic regression was carried out to study associated correlates. Odds ratio and 95% CI was used to express association. Results: The magnitude of depression among the elderly population was found to be 41.7% (95% CI 36.1-47.4). We got the significant positive association of female sex, living without spouse, lacking in decision making capability, a victim of abuse or neglect, or suffering from chronic illnesses with depression among elderly population in univariate analysis that did not hold good in the multivariate logistic regression. Our study showed the prevalence of mild depression among elderly to be 26.72% and that of severe depression to be 15.17%. Conclusion: To deal with this huge social problem of depression among the elderly population, more enthusiastic steps should be undertaken.
Introduction
With the development of improved treatment regimes, better life-saving drugs, better prevention of infectious diseases, life expectancy in India has increased by 5 years, from 62.3 years for males and 63.9 years for females in 2001-2005 to 67.3 years and 69.6 years, respectively, in 2011-2015 and the projected life expectancy during 2012-2025 will be 69.8 and 72.3, respectively.
[1] However, as people get older, they become vulnerable to different medical and psychological problems among which depression in this age group, needs a special mention. This problem is not new. In 1990, the World Health Organization (WHO) described depression as a major cause of disability globally. Mental and behavioral disorders are estimated to account for 12% of the burden of disease [2] worldwide which affect approximately 450 million [2] people. By the year 2020, depression will be the single most leading cause [3] of disability-adjusted life years in the developing countries. The WHO estimated that the overall rate of prevalence of depressive disorders among the elderly population generally varies between Magnitude of depression and its correlates among elderly population in a rural area of Maharashtra:
A cross-sectional study 10% and 20% depending on the cultural scenario.
[4] The community-based mental health studies in India have revealed that the point prevalence of depressive disorders in the elderly Indian population varies between 13% and 25%. [5] [6] [7] [8] Depression among the geriatric population is a neglected problem in India. Like other parts of the world, increased life expectancy, shift of disease pattern from communicable to noncommunicable, and decreased fertility rate resulted in increased number of elderly people in India. Due to modernization, people are now preferring to live in nuclear families, both in rural and urban areas, resulting in loneliness and lack of family as well as social support to the elderly, which adds on to their deteriorating health conditions, ultimately making them easy victims of depression. Although this scenario is not new, but still, depression among geriatric population remains an untold truth and is being severely neglected. Although a number of elderly friendly programs are being launched in India, but it lacks the zeal to deal with this problem of depression. Adding to it, it is unfortunate to say, in India, very few studies have been conducted in this topic resulting in lack of proper evidence of the burden of the disease. As a result of all these, the current study has been planned to be executed to know the magnitude of depression among the elderly masses in rural Wardha and to find its correlates, which may warrant for the future large-scale studies on the same topic, resulting in formulation of hardcore government initiatives to deal with the problem with iron hand.
Materials and Methods

Study settings
This is a cross-sectional study, carried out in the field practice area of the Rural Health and Training Centre (RHTC), under the Department of Community Medicine of a reputed medical college of central India which covers a population of 10,739. The RHTC runs community-owned village clinics in five different villages which provide curative, preventive, and promotive services to the rural masses. There are weekly specialist clinics at the RHTC including psychiatry. Apart from this, there are regular health awareness activities conducted in the villages by the village clinics.
Study population
T h e s t u d y w a s c a r r i e d o u t a m o n g t h e e l d e r l y population (age ≥60 years) of both sexes residing in the rural area of the RHTC.
Sampling technique and sample size
Taking prevalence of depression among geriatric population to be 25%, [5, 9] absolute precision of 5, the sample size required for our study was 287 (≈290) for 95% confidence level. The sample size was calculated using OPEN EPI software . [10] Convenience sampling technique was used for the study.
The study participants included the elderly people of both sexes who attended the village health awareness activities conducted by the filed clinics and the elderly patients who visited the field clinics and voluntarily took part in the study and signed written consent.
Measurements
Two tools were utilized for collecting the data for screening depression and their associated sociodemographic parameters.
Questionnaire for sociodemographic determinants
This questionnaire was prepared based on the standard questionnaire for the elderly given in the "The Status of Elderly in Selected states of India, 2011. [9] " This questionnaire was pretested and suitably modified to meet with the study objective. Using this questionnaire, we have captured a number of sociodemographic determinants of the participants, among which, the following are worthwhile to be mentioned.
Age ≥60 years is taken as geriatric age group in this study. The age groups are divided into three, 60-69 years, 70-79 years, and ≥80 years. We have included both sexes in our study. Marital status and schooling were also noted.
The questionnaire included questions on comorbidities, that is, if the study participants were suffering from any chronic diseases or not. This was self-reported by the participants when they were interviewed regarding their current health status and any history of medication. The comorbidities mostly included the presence of hypertension, diabetes, bodyache, backace, joint pain, respiratory distress, bladder and bowel problem, eye and ear problems, cancer, etc. The comorbidities were confirmed clinically wherever possible though no biochemical tests were done.
Similarly, the questionnaire also included a question, if they were neglected or had faced any sort of violence by family members/neighbors. We did not use any objective definition for neglect or violence, but the self-reported statement of the study participants were recorded in the study.
Annual individual income of the study participant was asked in the questionnaire and whether that person was still dependent on family members financially was noted. Regarding the "Working Status," we categorized it as "working" and "not-working." Those study participants, who were involved in "economically productive work," which meant, if they earned cash for the family or themselves, were regarded as "Working." Conversely, "Not-working" were those who did not earn money for the family or themselves, which included the homemakers and those involved in day-to-day household choirs.
Depression
The WHO geriatric depression scale [11] long form of 30 questions was utilized for screening the depression among the elderly population and to classify them into: (a) Normal (0-9), (b) mild (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) , and (c) severe (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) depression. This scale had already been used and validated in India.
Data collection
As per the curriculum of postgraduate training program in the Department of Community Medicine, the principal investigator was posted in RHTC for 2 months from October to November 2015, where he attended the village health clinics at five different villages under the field practice area of RHTC. This scope of rural posting was utilized for collection of data by interviewing the elderly (≥60 years) patients who visited the weekly field clinics and Rural Hospital and took part in the village health awareness program. Questions were asked in the language which the study subjects understood. Data collection was completed within the 2 months. In an average, 3-4 interviews were conducted per day.
Ethical consideration
Ethics approval was taken from the Institutional Ethical Committee before beginning the study. Written consent was taken from each participant before starting the interview. Cases of severe depression were referred to psychiatrist immediately and were later followed up. And those elderly people who were screened to have mild depression were counseled by the interviewer himself on repeated occasions.
Analysis
Data entry and analysis was done using EPI Info 7 Software. The prevalence was expressed using percentage and 95% confidence interval (CI). Association with various determinants was studied using Odds ratio with 95% CIs derived using univariate and multivariate logistic regression. Table 1 showed the age-and sex-wise distribution of the study subjects. Of the 290 study population, 129 were male and 161 females. It is seen that the maximum number of the population were in the age-group between 60 and 69 years.
Results
In our study, 41.7% (95% CI 36.1-47.4) were suffering from depression, among which 63.7% were suffering from mild depression, and 36.37% were suffering from severe depression. In our study, the females (60.9%) were more likely to be depressed (33.3%), and it was found to be statistically significant. Table 2 showed the results of both univariate and multivariate logistic regression. In univariate logistic regression, higher odds were observed among the females (1.9 [95% CI 1.2-3.0] ) as compared to the males; those elderly who were widowed or separated or divorced were also found to have higher odds (2.5 [95% CI 1.5-4.2]) when compared to the elderly population who were having spouse. Similar findings of having higher odds of 4.8 (95% CI 2.5-9.8) were found among those elderly who were suffering from any of the chronic illnesses such as hypertension, diabetes, multiple joint pains, myalgia, respiratory problems, and cancer than those who were not suffering from those diseases. Odds were also found to be higher (4.4 [95% CI 1.3-20.3]) among the study population whose role as a decision maker in the family has decreased after becoming aged compared to those, who still took important decisions of the family. And lastly, the study population who reported to have been victim of abuse or violence or neglect, mostly by family members and neighbors, were also found to have higher odds of 2.7 (95% CI 1.5-4.9) when compared to those who never suffered from abuse, violence, or neglect.
Odds of older age groups (≥70 years), illiteracy, inability to work at present, decreased individual annual income, and financial and physical dependence were not found to be significantly higher than their counterparts. After adjusting for other factors in multivariate logistic regression, none of the factors were found to be significant.
Discussion
In our study, magnitude of depression among the elderly population was found to be 41.7%. We also tried to look for association of depression with a number of factors such as age group, sex, marital status, schooling, working status, annual income, dependence, disease status, role as decision-maker, and whether being a victim of abuse or not. Although many of those factors showed positive correlation in univariate analysis, none of them showed a significant positive association in multivariate logistic regression.
The magnitude of depression (41.7%) among geriatric population, in our study, was found to be at par with other similar studies conducted at Salem, Kanchipuram, and Hoogly, [12, 13] India. However, in a study conducted in Northern India, [14] the prevalence of depression among elderly was found to be only 8.9%, one reason for this could be the inclusion of urban population in their study. After we detected the depressed elderly people, they were referred for psychiatric consultation and counseling at the RHTC during the weekly psychiatrist visit.
In the present study, the prevalence was seen to be highest in the age group of ≥ 80 years. Although age effect was not statistically significant, similar findings were found in the prevalence studies conducted by Chi et al., [15] Rajkumar et al., [16] and Sengupta et al. [17] Studies [18, 19] conducted in different parts of India concluded that females were more likely to be depressed than the males. Elderly people who were living without their spouse, that is either being widowed or separated or being divorced and those who were suffering from chronic illnesses were also found to be suffering from depression in the studies conducted by Radhakrishnan et al [18] and Maulik et al. [13] Study conducted in Hoogly, West Bengal found that those elderly who were not involved in taking important decisions in the family had a higher prevalence of depression. In few studies, [17] [18] [19] they significantly found a higher prevalence of depression among those elderly people who were not educated and were not working to earn for family or themselves. Maulik et al [13] found a significant correlation of depression with no personal income that we did not get in our study.
A reason for all these differences between our study and the studies discussed might be because of different study settings and the sociocultural factors which differ in different settings.
Further, the difference in findings between our current study and the other studies could be explained by Rothman's model of causal pie. [20] In the causal pie model, outcomes result from sufficient causes. Each sufficient cause is made up of a "causal pie" of "component causes." Several different causal pies may exist for the same outcome. Now, the outcome, here, for example, depression among the elderly population, will occur, if and only if all component causes of a sufficient cause are present, that is, the causal pie is completed. Hence, the effect of a component cause depends on the presence of the other component causes that constituted some of the causal pie. This explains why we did not get any positive correlation of depression with any of the factors that we have studied.
There have been quite a few initiatives taken by Government of India for the health of the elderly population. Notable among them are the National Policy on Older Persons [21] and (10) 3 ( [22] The benefits include free and specialized health-care facilities exclusively for the elderly people through the State health delivery system. The health packages under NPHCE include preventive, promotive, and curative care including referral facilities. The packages are well distributed as per the health facilities, namely subcenter, Primary health center, community health center, district hospital. Geriatric clinics and geriatric ward have been started in the regional geriatric centers.
The higher prevalence of depression observed among the elderly population is a matter to think about. No clear guidelines are available regarding the routine screening of depression for the geriatric population and their counseling. It has been also found that the elderly people seldom visit a doctor or a psychiatrist or a counselor. One reason for this may be the social taboo, apart from lack of availability of counselor or psychiatrist in the villages. Another reason could be the lack of community and social support of the elderly people. In spite of its flaws, old age home for those who were staying alone could be an important measure for supporting the elderlies and helping them fight depression.
Although a number of schemes are available for strengthening the elderly population with financial support, as the guidelines for getting the economic benefits from government are very strict, it is not being utilized, in the way it should have been. This study may work as an eye opener for measuring the burden of depression among the elderly and to find out its causes. While treating the elderly patients, the health personnel should be aware enough to rule out depression among the elderly, as many of them come with somatic symptoms such as headache, myalgia, and tension for which patients visit the general outdoor services, instead of visiting the psychiatrists.
Findings of our study must be looked through two limitations. First, our convenience sampling technique and secondly the cross-sectional nature of study design, as in these cases, the causal relationships could not be inferred, and results could not be generalized. As a result of this, a bigger mixed method study might be required to know the actual picture of depression among the geriatric population.
To deal with this huge social problem of depression among the elderly population, provision of screening programs and timely counseling facilities should be available in the community itself. Social security policies have to be revised, and initiatives have to be taken for community participation in dealing with this problem, so that, the younger members of the family, in spite of moving out of the family, leaving the old parents alone, may be involved in increasing the family support for them. The existing mental health program should give more stress on the problems of geriatric depression. Further, there is a great scope for the NGOs and other voluntary workers to participate in this process with a more active and enthusiastic approach.
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